Endothelium-dependent hyperpolarization of smooth muscle cells in rabbit femoral arteries is not mediated by EDRF (nitric oxide).
Acetylcholine elicits an endothelium-dependent hyperpolarization of vascular smooth muscle cells. The experiments reported here tested the hypothesis that this hyperpolarization is mediated by the endothelium-derived relaxant factor (EDRF) identified as nitric oxide. Membrane potential was recorded with standard glass microelectrodes in smooth muscle cells in segments of rabbit femoral arteries. In endothelium-intact vessels, smooth muscle cells (resting potential: -67.0 +/- 1.3 mV) hyperpolarized significantly (P less than 0.001) by 5.7 +/- 0.9 mV in response to acetylcholine (1 microM). Inhibition of EDRF, either in the presence of hemoglobin or by pretreatment with gossypol, attenuated the relaxation elicited by acetylcholine in endothelium-intact segments precontracted with 0.1 microM noradrenaline but had no significant effect on either the control membrane potential (-62.2 +/- 1.9 mV and -68.5 +/- 2.1 mV, respectively) or the hyperpolarization in response to acetylcholine (5.0 +/- 1.6 mV and 5.8 +/- 1.6 mV, respectively). In contrast, in vessel segments with the endothelium removed, the hyperpolarization in response to acetylcholine was abolished although the control membrane potential (-68.0 +/- 5.1 mV) was not significantly different from that in endothelium-intact vessels. Sodium nitroprusside, an endothelium-dependent vasodilator and exogenous analog of EDRF, also had no significant effect on membrane potential. The lack of response to acetylcholine was not merely the result of nonspecific damage to the smooth muscle cells: vessel segments without endothelium were still able to hyperpolarize in response to various other vasodilators. These results suggest that the endothelium-dependent hyperpolarization of vascular smooth muscle cells in response to acetylcholine is not mediated by EDRF.